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Abstract 
The research aimed to reveal the frequency of particular situations experienced in learning science subjects at schools by the 
students in Finland, Hong Kong, Canada, the three highest-performing countries in science according to the PISA 2006 results, 
and Turkey, ranking the 44th in the same survey, as well as to assess their science performance. The data concerning the 
questionnaire with five items were evaluated by examining the percent values and the mean science performances. The data 
analysis demonstrated that Turkey had shortcomings in conduction of experiments in lessons and explanation of how subjects are 
adapted to different events and situations, when compared to Finland, Hong Kong and Canada. 
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1. Introduction 
It is important for countries to be able to eliminate the shortcomings in their curricula and compare the 
effectiveness of their curricula with that of other countries so that educational problems can be revealed. 
Examinations in which numerous countries participate provide different countries with the opportunity to evaluate 
their current state in terms of teachers, students and socioeconomic status and to compare them with other countries. 
One such study carried out to this end is the Programme for International Student Assessment (PISA). Conducted by 
the Organisation for Economic Co-operation and Development (OECD), PISA was first carried out in 2000 and has 
been performed every three years since (White and Smith, 2005). Areas determined and compared in PISA included 
reading skills in 2000, mathematics in 2003, and knowledge levels in science in 2006. PISA 2006 involves students’ 
knowledge levels in science, as well as their skills to implement and analyze information, to effectively establish 
cause-and-effect relationships, to solve problems and adapt solutions to different situations (Bybee, 2008; Dohn, 
2007). The assessment criteria of the PISA are based on the implementability of knowledge and skills in daily life 
experiences. Therefore, the PISA assesses the knowledge and skills acquired by students since their birth, rather 
than simply their performance in the current year (Willms, 2006). The PISA 2006 student questionnaire also 
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contains sections involving the teaching and learning process in science course (Hatzinikita, Dimopoulos and 
Christidou, 2008). The teaching and learning section includes a subsection in which students assess their teachers’ 
classroom activities. It is believed that by revealing the frequency of particular situations experienced in learning 
science subjects by the students of the high-performing countries in science, students can have insight into the 
activities to be performed by teachers for their achievement in science courses and relevant suggestions can be 
made. 
2. Method 
The performance data of the PISA 2006 were obtained from the OECD website and analyses were based on this 
database (OECD, 2007). The answer to the research question about the frequency of particular situations 
experienced by students in learning science subjects at schools is presented by examining the percentage values of 
five items, each one selected from among the 17 items included in the PISA 2006 data with the same content, and 
the mean science performances. 
3. Findings and Interpretations 
This section presents the findings obtained from the study and their discussion. 
Table 1. Distribution of student responses to item “Students are given opportunity to express their opinions.” and their mean science scores
All lessons Most Lessons Some lessons Hardly ever 
(%) Science Mean (%) Science Mean (%) Science Mean (%) Science Mean 
Finland 24.56 561 38.88 566 29.53 563 6.29 563 
Hong Kong 5.92 559 27.49 561 36.82 554 10.08 544 
Canada 24.75 541 31.06 540 16.21 537 4.22 532 
Turkey 36.09 425 36.30 434 21.19 417 4.04 408 
An examination of Table 1 shows that according to the analysis of the data obtained from the PISA 2006 
applications, 38.88% of the students in Finland, the highest-performing country in science, stated that they had 
opportunity to express their opinions in most of the lessons and the highest mean science score belongs to this group 
with a mean of 566. 36.82% of the students in Hong Kong, ranking the second in science performance, stated that 
they found the opportunity to express their opinions in some of the lessons and the highest mean science score of 
561 was scored by the group who stated that they were given the opportunity to express their opinions in most of the 
lessons. In Canada, which ranks the third in science performance, 31.06% of the students stated that they found the 
opportunity to express their opinions in most lessons and the highest mean science score of 541 belongs to the group 
stating that they found the opportunity to express their opinions in all lessons. In Turkey, the 44th country in science 
performance, 36.30% of the students stated that they found the opportunity to express their opinions in most lessons, 
which was the group with the highest mean science score of 434.  
Table 2. Distribution of student responses to item “Students perform experiments in labs.” and their mean science scores
All lessons Most Lessons Some lessons Hardly ever 
(%) Science Mean (%) Science Mean (%) Science Mean (%) Science Mean 
Finland 1.92 538 20.12 580 52.33 571 24.85 538 
Hong Kong 4.49 547 25.00 559 42.51 561 8.29 518 
Canada 4.04 497 17.54 532 44.70 550 9.82 524 
Turkey 8.90 398 18.77 413 37.93 435 31.66 431 
According to the analyses performed on the data obtained from the PISA 2006 applications, an examination of 
Table 2 reveals that 52.33% of the students in Finland, the highest-performing country in science, stated that they 
performed experiments in some lessons and the highest mean science score of 580 belongs to this group stating that 
they performed experiments in most lessons. 42.51% of the students in Hong Kong, ranking the second in science 
performance, stated that they performed experiments in some lessons and the highest mean science score of 571 was 
scored by this group. In Canada, which ranks the third in science performance, 44.70% of the students stated that 
they performed experiments in some lessons and the highest mean science score of 550 belongs to this group. In 
Turkey, the 44th country in science performance, 37.93% of the students stated that they performed experiments in 
some lessons and the highest mean science score of 435 was scored by this group.  
Table 3. Distribution of student responses to item “Students have debates about subjects.” and their mean science scores
 All lessons Most Lessons Some lessons Hardly ever 
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 (%) Science Mean (%) Science Mean (%) Science Mean (%) Science Mean 
Finland 6.46 568 29.75 562 45.61 562 17.13 569 
Hong Kong 4.07 542 24.86 559 38.36 555 12.67 555 
Canada 13.64 541 27.01 538 24.43 536 10.58 551 
Turkey 18.10 418 35.62 429 33.10 427 9.85 429 
According to the analyses performed on the data obtained from the PISA 2006 applications, an examination of 
Table 3 demonstrates that 45.61% of the students in Finland, the highest-performing country in science, stated that 
they had debates about subjects in some classes and the highest mean science score of 569 was scored by the group 
stating that they hardly ever had debates about subjects in lessons. General distribution of student responses reveals 
a high and close mean performance in all groups. 38.36% of the students in Hong Kong, ranking the second in 
science performance, stated that they had debates about subjects in some classes and the highest mean science score 
of 559 belongs to the group stating that they discussed the subjects in most lessons. In Canada, which ranks the third 
in science performance, 27.01% of the students stated that they had debates about subjects in most lessons and the 
highest mean science score of 551 belongs to the group stating that they hardly ever had discussions about the 
subjects in lessons. In Turkey, the 44th country in science performance, 35.62% of the students stated that they had 
debates about subjects in most lessons and the highest mean science score of 429 was scored by this group and 
another group who stated that they hardly ever had discussions about the subjects in lessons. 
Table 4. Distribution of student responses to item “The teacher explains how to apply what is learned in science lessons at school to different 
events or situations (e.g., to the movement of substances or objects with similar properties).” and their mean science scores
All lessons Most Lessons Some lessons Hardly ever 
(%) Science Mean (%) Science Mean (%) Science Mean (%) Science Mean 
Finland 15.05 585 45.78 572 32.57 552 5.62 512 
Hong Kong 14.52 578 35.34 568 23.58 538 6.68 504 
Canada 24.06 554 30.62 543 17.13 524 4.16 502 
Turkey 19.31 423 34.31 434 30.87 427 11.80 412 
According to the analyses performed on the data obtained from the PISA 2006 applications, an examination of 
Table 4 demonstrates that 45.78% of the students in Finland, the highest-performing country in science, stated that 
their teachers explained how to apply what is learned in lessons to different events and situations in most lessons 
and the highest mean science score of 585 was achieved by the group of students stating that their teachers 
explained how to apply what is learned in lessons to different events and situations in all lessons. 35.34% of the 
students in Hong Kong, ranking the second in science performance, stated that their teachers explained how to apply 
what is learned in lessons to different events and situations in most lessons and the highest mean science score of 
578 was attained by the group stating that their teachers explained how to apply what is learned in lessons to 
different events and situations in all lessons. In Canada, which ranks the third in science performance, 30.62% of the 
students stated that their teachers explained how to apply what is learned in lessons to different events and situations 
in most lessons and the highest mean science score of 554 was attained by the group stating that their teachers 
explained how to apply what is learned in lessons to different events and situations in all lessons. In Turkey, the 44th
country in science performance, 34.31% of the students stated that their teachers explained how to apply what is 
learned in lessons to different events and situations in most lessons and the highest mean science score of 434 was 
achieved by this group. 
Table 5. Distribution of student responses to item “The teacher provides examples about the technological applications of what is learned in 
science lessons to demonstrate why the science lessons at school are important for the society.” and their mean science scores
All lessons Most Lessons Some lessons Hardly ever 
(%) Science Mean (%) Science Mean (%) Science Mean (%) Science Mean 
Finland 1.93 555 18.32 567 50.81 564 27.72 564 
Hong Kong 5.14 552 25.43 560 35.77 554 13.63 552 
Canada 10.17 537 26.70 540 28.61 541 10.32 538 
Turkey 14.20 418 29.50 429 34.81 426 17.77 429 
According to the analyses performed on the data obtained from the PISA 2006 applications, an examination of 
Table 5 demonstrates that 50.81% of the students in Finland, the highest-performing country in science, stated that 
their teachers provided in some lessons examples about the technological applications of what is learned in science 
lessons to demonstrate why the science lessons at school are important for the society, while the highest mean 
science score of 567 was attained by the group of students stating that their teachers provided in most lessons 
examples about the technological applications of what is learned in science lessons to demonstrate why the science 
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lessons at school are important for the society. 35.77% of the students in Hong Kong, ranking the second in science 
performance, stated that their teachers provided in some lessons examples about the technological applications of 
what is learned in science lessons to demonstrate why the science lessons at school are important for the society and 
the highest mean science score of 560 was scored by the group stating that their teachers provided in most lessons 
examples about the technological applications of what is learned in science lessons to demonstrate why the science 
lessons at school are important for the society. In Canada, which ranks the third in science performance, 28.61% of 
the students stated that their teachers provided in some lessons examples about the technological applications of 
what is learned in science lessons to demonstrate why the science lessons at school are important for the society and 
the highest mean science score of 541 was achieved by this group. In Turkey, the 44th country in science 
performance, 34.81% of the students stated that their teachers provided in some lessons examples about the 
technological applications of what is learned in science lessons to demonstrate why the science lessons at school are 
important for the society and the highest mean science score of 429 was attained by the group of students stating that 
their teachers provided in most lessons examples about the technological applications of what is learned in science 
lessons to demonstrate why the science lessons at school are important for the society.  
4. Discussion, Conclusion and Recommendation 
     The study dealt with the PISA 2006 project, one of the international surveys that provide a comparison of 
countries at an international level and feedback about identification and correction of countries’ shortcomings. It 
aimed to reveal the frequency of particular situations experienced in learning science subjects at schools by the 
students of the three highest-performing countries in science according to the PISA 2006 results, Finland, Hong 
Kong, and Canada, and Turkey ranking the 44th, as well as to demonstrate the distribution of mean science 
performance in such situations. The findings obtained as a result of the analyses performed on the students’ 
responses gave way to the following interpretations:  
    Chee (1997) argues that a teacher should try to assist students to increase learning and accelerate their 
reorganization of the relationships in their ways of thinking. Furthermore, a teacher should also respect students’ 
opinions and assume a role encouraging them to share their ideas (Plourde and Alawiye, 2003). In particular, 
creating environments in which students can openly express their opinions is believed to be important for revealing 
the existing knowledge of students, identifying the misconceptions and alternative concepts about what they learned, 
and helping them structuring their knowledge more meaningfully in environments involving cognitive conflicts. 
Most of the students in Finland, Hong Kong, Canada and Turkey stated that they were given opportunity to express 
their opinions in most lessons. Their mean science performances showed that the highest mean performance was 
mainly achieved by the students who stated that they were given opportunity to express their opinions in most 
lessons.  
     As suggested by Alkove and McCarty (1992), a teacher believes that students need to assume responsibility in 
the learning-teaching process for meaningful learning to take place. Yaúar (1998) argues that teachers should 
facilitate learning by creating a learning environment in the classroom and making students an active member of this 
environment. Applied experiences may help students better comprehend and structure theoretical concepts, improve 
their skills, and enhance their capacity to structure information (Hanson and Sinclair, 2008). It is believed that 
carrying out experiments in lessons will ensure meaningful learning on the part of students, improve their sense of 
responsibility, and contribute to the development of their scientific process skills. It could also be suggested that 
students can employ their critical and inquisitive thinking skills in these processes.
   Brooks and Brooks (1999) claim that one of the teachers’ roles is to create environments to allow learners to 
express their ideas and questions. Teachers should encourage students to formulate their own questions, to maintain 
their own experiments, and to carry out debates on their own (Gales and Yan, 2001). Most students in all of the four 
countries stated that they held debates about subjects in most and some lessons. As for the distribution of the mean 
science performance, although the highest mean performances were usually achieved by the group of students who 
stated that they hardly ever had debates about subjects, the mean performance scores are very close to each other for 
the students who stated that they held debates about subjects in all, most, some and very few lessons.  
    In their learning, it is important for students to make sense of newly-encountered knowledge so that they will not 
contradict with their previous experiences and knowledge and to establish connections between them. Therefore, 
teachers should clearly explain how to transfer what is learned in lessons to different events and situations for 
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students to structure knowledge in their minds. Özmen (2004) maintains that students restructure newly acquired 
knowledge in their minds by comparing them with their previous knowledge. Adaptation of this structured 
knowledge to new contexts is important for students to assign meaning to the world around them and to arrive at 
conclusions about the causes of events taking place. Most students in all of the four countries stated that their 
teachers explained in most lessons how to adapt what is learned in lessons to different events and situations. With 
regard to the mean science performance, the highest mean performance in Finland, Hong Kong and Canada was 
attained by the group of students who stated that their teachers explained in all lessons how to adapt what is learned 
in lessons to different events and situations. In Turkey, on the other hand, the highest science performance was 
achieved by the students stating that their teachers explained in most lessons how to adapt what is learned in lessons 
to different events and situations.  
  Most students in all of the four countries stated that their teachers provided in some lessons examples about the 
technological applications of what is learned in science lessons to demonstrate why the science lessons at school are 
important for the society, while the highest science performance was achieved by the group of students stating that 
their teachers provided in most lessons examples about the technological applications of what is learned in science 
lessons to demonstrate why the science lessons at school are important for the society.
 An examination of the results clearly shows that mean science performance was increased by some of the items in 
the student questionnaire of the PISA 2006 survey, including providing students with opportunities to express their 
opinions, conducting experiments, explaining how to adapt subjects to different events and situations, and making 
use of examples about technological applications. It was observed that there were some shortcomings concerning 
holding debates about subjects. As for Turkey’s state in comparison to the states of Finland, Hong Kong and 
Canada, the three highest-performing countries in mean science scores, the country has obviously some 
shortcomings in conducting experiments in lessons, arriving at conclusions from the experiments, and adaptation of 
subjects to different events and situations. It can be argued that all four countries experience certain shortcomings 
with regard to having debates about subjects. Thus, to enhance science performance in Turkey, the following 
suggestions could be implemented:    
x Academic studies could be conducted on making experiments with students, 
x Teachers could be offered training about the use of experimental technique,  
x More opportunities could be offered to students to allow classroom debates,  
x Teachers could show how to adapt subjects to different events and situations in daily life so that meaningful 
learning can take place in lessons.
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